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ABSTRACT 
 
This thesis presents Concept of Operations (CONOPS) for two specific automated 

language translation (ALT) devices, the P2 Phraselator and the Voice Response 

Translator (VRT).  The CONOPS for each device are written as Appendix A and 

Appendix B respectively. The body of the thesis presents a broad introduction to the 

present state of ALT technology for the reader who is new to the general subject.  It 

pursues this goal by introducing the human language translation problem followed by 

nine characteristic descriptors of ALT technology devices to provide a basic comparison 

framework of existing technologies.  The premise is that ALT technology is presently in 

a state where it is tackled incrementally with various approaches.  Two tables are 

provided that illustrate six commercially available devices using the descriptors. A 

scenario is then described in which the author observed the two subject ALT devices 

(depicted in the CONOPS in the Appendices) being employed within an international 

military exercise. Some unique human observations associated with the use of these 

devices in the exercise are discussed.  A summary is provided of the Department of 

Defense (DOD) process that is exploring ALT technology devices, specifically the 

Language and Speech Exploitation Resources (LASER) Advanced Concept Technology 

Demonstration ACTD.  
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I. INTRODUCTION AND OVERVIEW 

A. PURPOSE 
As the title of this document suggests, its primary purpose is to provide Concept 

of Operations (CONOPS) for use of automated language translation (ALT) technologies 

in a coalition military environment.  To achieve this goal, two specific ALT devices were 

chosen by the author and a CONOPS for each one has been written as Appendix A and 

Appendix B to this document.  Although it is unorthodox to answer the “thesis” question 

in the appendices, rather than in the body, it works well in this instance for the following 

reasons.  First, the sponsor of this thesis specifically requested CONOPS for these two 

devices and for supporting documents to be self contained for ease of further routing 

within the acquisition process.  Second, the format of Appendix A and Appendix B is 

consistent with other CONOPS for other technologies being routed through the same type 

of acquisition process.  That format differs from the NPS thesis format so breaking the 

CONOPS out as Appendices satisfies both format requirements. 

Given that the thesis question is answered in the Appendices, the logical next 

question is “what is the body of the thesis about”?  In short, it is a broad introduction to 

the overall present state of ALT technology for the reader who is new to the general 

subject.  It pursues this goal by introducing the human language translation problem in 

the next section.  Then in Chapter II, nine characteristic descriptors of ALT technology 

devices are offered to provide a basic comparison framework of existing technologies.  

The premise is that ALT technology is presently in a state where it is tackled 

incrementally with various approaches.  Chapter III goes on to describe a scenario in 

which the author observed the two subject ALT devices (depicted in the CONOPS in the 

Appendices) being employed within an international military exercise.  It explores some 

unique human observations associated with the use of these devices in a face-to-face 

scenario with a foreign national person.  Chapter IV provides a summary of the 

Department of Defense (DOD) process that is exploring ALT technology devices, 

specifically the Language and Speech Exploitation Resources (LASER) Advanced 

Concept Technology Demonstration (ACTD).  The Program Manager for the LASER 

ACTD is the sponsor of this thesis.  Overall the body of this thesis is a broad introduction 
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to those unfamiliar with the subject and attempts to present it at a level that will 

encourage familiarity without delving too deeply in a subject that can quickly get very 

complex.   

B. DISCUSSION 
The notion that human language translation can be accomplished by technology 

and machines is an appealing one.  Star Trek fans are familiar with the “Universal 

Translator”.  It allowed Captain Kirk and his crew to communicate with inter-planetary 

aliens in real time. The reality of 21st century Earth, though, is that human machine 

language translation is still a tremendous challenge for technology.  There does not exist 

yet a “Star Trek Universal Translator”, this capability is probably decades away.  In the 

meantime though, the process of pursuing real time ALT technologies has not presented 

itself in a neat linear scale but rather as an abundance of different devices representing 

different approaches and methods.   

Before introducing the vocabulary it is essential to understand the problem.  

Anyone who has ever traveled to a foreign country and felt the pain of not being able to 

communicate with the local populace already has a sense of it.  On a national scale, there 

are tremendous political and military issues associated with human language translation.  

Both the DOD and the Intelligence Communities (IC) need human language processing 

capabilities in a wide range of languages—for use with both speech and text—to support 

coalition/joint task force headquarters and tactical or routine field operations.  Whether 

handling tactical intelligence or handling foreign national personnel seeking coalition 

medical assistance, the need for human language translation exceeds the availability of 

linguists.1  ALT Technologies can and should increasingly fill this gap, especially as the 

technologies become more capable. 

The DoD Operational Community deploys Joint forces worldwide. Most often, 

units deploy with insufficient numbers of qualified specialists in languages needed to 

support existing mission requirements.  Foreign language support in the continental 

United States via reach-back is equally lacking.  Joint forces are increasingly becoming 

coalition forces and there are many exercises being conducted annually with coalition 
                                                 

1 Office of the Secretary of Defense, Language and Speech Exploitation Resources (LASER) Advanced 
Concept Technology Demonstration (ACTD) Management Plan, November 2003, 5. 
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partners. Language capability is essential in force protection for deployed forces, 

humanitarian, and peacekeeping operations as well as tactical and operational intelligence 

operations.  

The IC is faced with a vast increase in collection capabilities and availability of 

open source information in widely diverse languages.  Projected increases in baseline 

collection capabilities will further exacerbate the imbalance between what can be 

collected and what can be analyzed, especially by front line intelligence units.  There 

needs to be some help in sorting through the mass of collection, i.e., some sort of triage 

system to more quickly translate, identify and sort out relevant material.  Foreign 

language capable personnel, augmented by language translation related technology, could 

be fundamental to the collection, processing, and exploitation of these foreign language 

materials and sources. 
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II. TYPES OF LANGUAGE TRANSLATION TECHNOLOGIES 

Comparing and categorizing contemporary language translation technologies 

requires the reader to understand specialized terminology.  This chapter offers 

descriptors, grouped as “primary” and “secondary”.  This list of descriptors is not 

intended to be a complete dissection but rather a functional baseline for discussing 

contemporary ALT devices.  The primary descriptors, of which there are three, represent 

the highest order grouping of devices.  They are considered primary because they have a 

significant effect on what the device may look like, what missions it is used in, and how 

much time lag it experiences.  Any conversation about a particular device will almost 

always start with a sentence that identifies these three descriptors.  For instance, “the 

Voice Response Translator is a speech-to-speech, one-way, phrased-based device”.  The 

secondary descriptors provide useful comparative information at a finer level of 

granularity.  As the technologies mature and the devices become more capable, some of 

these descriptors will likely begin to blend together.  The ultimate eventual device, the 

notional Star Trek “Universal Translator”, probably would not need any of these 

descriptors. 

It is worth noting that none of these descriptors address quantitative or qualitative 

performance measurements.  This is deliberate because it is difficult to measure and 

identify performance metrics across dissimilarly constructed devices.  

A. PRIMARY DESCRIPTORS  

1. “Speech-to-Speech” or “Text-to Text” 
Speech-to-speech is translation that is typically initiated by a voice speaking in the 

source language into a microphone input or selecting a written input from a screen and 

the resulting target language translation is produced audibly via an audio device such as a 

speaker.   

Text-to-text is translation that is initiated and produced via text, such as on a 

computer keyboard and screen.   

A typical speech-to-speech device is usually a stand-alone device with at least a 

microphone and a speaker.  Sometimes it is mounted in a Personal Data Assistant (PDA) 
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type device and sometimes it is mounted on a laptop computer.  A text-to-text device is 

usually on a computer with a keyboard and monitor screen showing the translation prose 

in both the source and the target language.  In some cases there are several computers 

connected in a network to facilitate an instant message type “chat” environment.  Text-to-

text may use Optical Character Recognition (OCR) to scan written foreign language 

documents as well. 

Sometimes a device can do part of both speech-to-speech and text-to-text, such as 

in the case where the user speaks an input and the device responds by presenting more 

than one written option to select from.  The user then selects the most appropriate 

response and the device broadcasts the translation. 

2. “One-Way”, “One-and-a-Half-Way”, or “Two-Way”   
One-way translation is translation from a source language into a target language. 

One-and-a-half-way translation is translation from a source language to a target 

language and from the target language back to the source language if the response falls 

within a set of expected responses.  For instance, if a medical person asks a patient 

“where does it hurt?”, the device will translate the reply as long as it is something like 

“my leg hurts”. It will not translate a reply such as “it is raining” because this is not in the 

realm of expected responses to the question of “where does it hurt?”2 

Two-way translation is translation from a source language into a target language 

and from a target language back into the source language. 3 

A one-way translator obviously has less utility than a two way translator.  Given 

that there are many simple situations where one way translation is enough, a one-way 

translator affords a less technically challenging and expedient solution.  Two-way 

translation significantly increases the technological challenge.   An example of a simple 

one way scenario would be connecting an ALT device to a loudspeaker on a ship and 

warning approaching foreign boats to turn away or face being fired upon. 

                                                  
2 Breault, Chris of the US Marine Forces Pacific Experimentation Center. Private conversations 13 

Aug 04 through 18 Oct 04. 

3 Department of Defense. “Language and Speech Exploitation Resources (LASER) Advanced Concept 
Technology Demonstration Community Assistance Response Exercise (CARE) 2004 Assessment Execution 
Document (AED)”. May 2004, 3. 
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3. “Phrase-Based” or “Free-Flowing” 
 Phrase-based translation relies on speech recognition software to identify 

specific speech input in the source language and match it to a pre-recorded phrase in a 

target language. The input can be the phrase itself (e.g., “Put your hands in the air”) or a 

simple command that stands for the phrase (e.g., the command “Warning 1” would be 

programmed as “Put your hands in the air”).  The same concept of matching phrases also 

exists in text-to-text translation and is sometimes called “word/phrase based translation”.  

Free-flowing translation uses computer processing to translate any words or sets 

of words from a source language input into another language with equivalent meaning.4 

A phrase based device is the easiest to create from a technical standpoint.  In a 

very basic sense, it is nothing more than matching pre-recorded sound bites.  This is 

analogous to recording phrases in a tape recorder and then playing them back.  The 

complexity lies mostly in the speech recognition capability of the device to recognize the 

actual phrase in the source language and then ensure it matches it with the correct 

translated phrase and broadcasts it accordingly.  There does exist some technology that 

can recognize phrases imbedded within sentences, as opposed to matching only exact 

phrases. This “filtering” of phrases is still basically “phrase based” in concept but more 

technically complex. 

Free flowing translation is usually accomplished by employing a machine 

translation (MT) engine used in conjunction with a word/phrase based Translation 

Memory (TM) and possibly some specialized domain specific dictionaries.  The MT 

engine performs algorithmic translation (via one of about three existing approaches 

beyond the scope of this document) while the TM is populated manually by the user for 

commonly used words, phrases or acronyms particular to the user.  For instance, the 

military uses many unique phrases and acronyms that repeat frequently.  The MT engine 

can sometimes be programmed to use phrases from the TM based on minimum 

percentage search matches.   

                                                 
4 Air Force Operational Test and Evaluation Center (AFOTEC), Detachment 1. “Language and 

Speech Exploitation Resources (LASER) Advanced Concept Technology Demonstration (ACTD) 
Community Assistance Response Exercise (CARE) 2004 Limited Military Utility Assessment (LMUA) 
Report.” July 2004, 5. 
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A phrase based device also typically experiences less time lag than a free-flowing 

device.  Because a free flowing device has to algorithmically process all inputs, it simply 

needs more time to sort through the immense possibilities.  Consider how the structure of 

human speech varies from language to language.  In the German language, for instance, 

the verb is usually at the end of the sentence, so the machine translator has to grasp the 

content of the sentence and then reconstruct it.  In the French language there is no word 

for “wife”, the typical expression is simply “woman”.  The free flowing translator thus 

has to determine the context of the use of the word to determine if it should be “wife” or 

“woman”.  There is no magic number for how long it takes a machine translation engine 

to translate a phrase but in a recent technology “users” conference in San Diego, the 

author observed that the free-flowing translators had noticeable time lag from the input to 

the output, sometimes on the order of several seconds. 

B. SECONDARY DESCRIPTORS 
The secondary descriptors for describing a particular ALT device are more 

granular.  Like the primary descriptors, they help to categorize ALT devices.   

1. “Supported Domains” 
Supported domains is a general reference to topics and sub-topics of use for the 

device.  Some common high level domains include “medical” and “force protection” but 

may also include lower level component domains such as “medical triage”, “medical 

processing”, “refugee processing”, “missing persons”, “travel”, “checkpoint”, “maritime 

interdiction”, and “DUI”.  This is by no means a complete list but rather a concept of 

grouping. 

2. “Supported Languages”, “Source Language” and “Target Language” 
Supported languages are all of the languages included in the device. 

Source language is the language of the device user, in most cases English.   

Target Language is the language being translated to.  Many devices have more 

than one target language. 

3. “Speaker Dependent” or “Speaker Independent” 
Speaker-dependent devices must be programmed to recognize the speech patterns 

of specific users. Such devices can be used effectively with only those individuals who 

have pre-recorded their voices to the device.   
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Speaker-independent devices can be used without being programmed to recognize 

the unique speech patterns of a specific user’s voice.5 

As the name implies, speaker dependent or speaker independent applies only to 

speech-to-speech devices and not to text-to-text devices. 

4. “Stand-alone” or “Network Based” 
Stand-alone is a device that can be carried and used entirely by itself.  This is 

normally in some form like a Personal Data Assistant (PDA), a smaller vest mounted 

device, or a laptop computer.  Speech-to-speech devices are typically stand-alone devices 

because they must be highly mobile. 

Network based is a device that relies on network of computers to execute its full 

resources. 

5. “Operating System” 
Operating System refers to its computer operating system such as Windows, 

Linux, or proprietary code. 

6. “Technology Readiness Level (TRL)”  
Technology Readiness Level is a scale from 1 to 9 that roughly describes the 

maturity of the system.  This scale was created specifically for the LASER ACTD (see 

Chapter IV) and provides a rough indication of its usability.  The TRL’s are subjective so 

two different people may assign a different TRL for one particular device but they would 

most likely be close.  Table 1 describes the nine TRL’s. 

TRL’s are worth presenting in this venue because they avoid the difficulty of 

evaluating these devices quantitatively but still provide some sort of a useful opinion on 

their utility.  Given that there are many variables to the question of “how well does it (the 

ALT device) work?”, the TRL’s bypass this question by focusing on “how ready is it - 

given what (type descriptors) it is?”6 

Formal quantitative or qualitative evaluations of one single device require a large 

amount of resources due to the large number of variables and even then many of the 

conclusions would still be subjective.  An excellent illustration exists in the question of 
                                                 

5 Ibid., 6. 

6 Breault, Chris of the US Marine Forces Pacific Experimentation Center. . Private conversations 13 
Aug 04 through 18 Oct 04. 
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“what percentage of translations are accurate?”  The question implies a numerical 

response but there are two problems; what constitutes an “accurate translation” and what 

would be the point, given the type of device?  On the first issue, five different linguists 

may not agree on one translation.  On the second issue, how would one define accuracy 

of translation for a phrase based device versus for a free flowing device?  The same 

subjective linguist opinion applies but less for pre-recorded phrases in phrase based 

devices.  The linguists recording the phrases can take all the time they want to get it right 

before the device ever gets near a target subject.  In free-flowing devices, where time as 

more the essence, a percent-accurate would be more useful but is again, subject to the 

opinion of the linguists. 

Another illustration exists in the question “how long does it take?”  The issue 

becomes what is the context of the situation, how long was the input, and what is the type 

of device?  Opinions on performance of ALT devices are therefore subjective and very 

much dependent on what type of ALT device is being evaluated and what they are 

intended to do.  For this reason, the descriptors in this chapter are limited to 

categorization-type rather than performance-type.   

 

Table 1. Technology Readiness Level Description. (From: The LASER ACTD 
Management Plan) 

 
Technology 
Readiness 

Level 
DESCRIPTION 

1 

Basic principles observed and reported.  Lowest level of technology readiness. 
Scientific research begins to be translated into applied research and 
development.  Examples might include paper studies of technology’s basic 
properties. 

2 

Technology concept and/or application formulated.  Invention begins.  Once 
basic principles are observed, practical applications can be invented.  The 
application is speculative and there is no proof or detailed analysis to support 
the assumption.  Examples are still limited to paper studies. 

3 

Analytical and experimental critical function and/or characteristic proof of 
concept.  Active research and development is initiated.  This includes analytical 
studies and laboratory studies to physically validate analytical predictions of 
separate elements of the technology.  Examples include components that are not 
yet integrated or representative. 

4 Component and/or breadboard.  Validation in laboratory environment.  Basic 
technological components are integrated to establish that the pieces will work 
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Technology 
Readiness 

Level 
DESCRIPTION 

together.  This is relatively “low fidelity” compared to the eventual system.  
Examples include integration of “ad hoc” hardware in a laboratory. 

5 

Component and/or breadboard validation in relevant environment.  Fidelity of 
breadboard technology increases significantly.  The basic technological 
components are integrated with reasonably realistic supporting elements so that 
the technology can be tested in a simulated environment.  Examples include 
“high fidelity” laboratory integration of components. 

6 

System/subsystem model or prototype demonstration in a relevant environment.  
Representative model or prototype system, which is well beyond the breadboard 
tested for technology readiness level (TRL) 5, is tested in a relevant 
environment.  Represents a major step up in a technology’s demonstrated 
readiness.  Examples include testing a prototype in a high fidelity laboratory 
environment or in a simulated operational environment. 

7 

 System prototype demonstration in an operational environment.  Prototype near 
or at planned operational system.  Represents a major step up from TRL 6, 
requiring the demonstration of an actual system prototype in an operational 
environment, such as in an aircraft, vehicle or space.  Examples include testing 
the prototype in a test bed aircraft. 

8 

Actual system completed and “flight qualified” through test and demonstration.  
Technology has been proven to work in its final form and under expected 
conditions.  In almost all cases, this TRL represents the end of true system 
development.  Examples include developmental test and evaluation of the 
system in its intended weapon system to determine if it meets design 
specifications. 

9 

Actual system completed and “flight qualified” through test and demonstration.  
Technology has been proven to work in its final form and under expected 
conditions.  In almost all cases, this TRL represents the end of true system 
development.  Examples include developmental test and evaluation of the 
system in its intended weapon system to determine if it meets design 
specifications. 

 
 

C. SAMPLE DEVICES 
Tables 2 and 3 offer specific examples using the terminology described in this 

chapter.  Table 2 contains speech-to-speech devices and Table 3 contains text-to-text 

devices.  They are separate tables in this manner because several of the secondary 

descriptors only apply to either a speech-to-speech device or to a text-to-text device.  The 

tables are not intended to describe each device in depth but rather to present a broad 

comparative overview to illustrate the descriptors discussed above. Each of these devices 

could arguably be the subject of its own thesis if one chose to examine it in depth.  
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Additionally, it is worth noting that hundreds of devices are commercially available, 

these six are merely the most readily accessible to the author.7,8,9,10,11,12,13 

 

Table 2. Speech-To-Speech Automated Language Translation Device Samples 
 

Product Name Voice Response 
Translator (VRT) P2 Phraselator S-Minds 

Manufacturer Integrated Wave 
Technologies VOXTEC Sehda Inc 

One-Way, One and-
a-Half Way or Two-
Way 

One Way One Way One-and-a-Half 
Way 

Phrase Based or 
Free Flowing Phrase Based Phrase Based 

Phrase Based with 
more than one 
choice for same 
phrase and close-
enough-type 
matching 

Supported Domains 

Force Protection, 
Medical,  
Logistics, Law 
Enforcement, 
Maritime 
Interdiction 
Operation (MIO) 

32 “Phrase 
Modules” available 
containing at a 
minimum: 
Force Protection, 
Medical,  
Disaster Relief, 
Maritime 
Interdiction 
Operation (MIO) 

Up to six domains 
available depending 
on language: 
Medical, Ship 
Boarding, 
Maps/Directions, 
Force Protection, 
Refugee Processing 

Supported 
Languages 

30 languages 
including Korean, 
Thai, Iraqi, Spanish 

35 languages 
including Arabic, 
Spanish, French and 

Korean, Japanese, 
Spanish, Serb-
Croatian, Arabic-                                                 

7 Hall, John of Integrated Wave Technologies.  Private telephone conversations 29 Nov 04 through 7 
Dec 04. Monterey, CA. 

8 Sehda Inc. Solutions S-Minds web-page. http://www.sehda.com/solutions.htm. (Accessed 21 Feb 
05). 

9 Speechgear Compadre Expres web-page. http://www.speechgear.com/compadre.aspx (accessed 25 
Oct 04) 

10 Hall, John of VOXTEC.  Private telephone conversations 18 Feb 04 through 7 Mar 04. Monterey, 
CA 

11 LeBlanc, Ray of MITRE Corporation. Private telephone conversations 28 Feb 05 through 3 Mar 05. 
Monterey, CA 

12 Phraselator Model P2 web-page. http://www.phraselator.com/products/prod_p2.aspx (accessed 27 
Feb 05) 

13 Ehsani, Farzad of Sehda Inc. Private telephone conversation 28 Feb 05. Monterey, CA. 
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Product Name Voice Response 
Translator (VRT) P2 Phraselator S-Minds 

and Pashto Korean  Iraqi 
Speaker Dependent 
or Speaker 
Independent 

Speaker Dependent Speaker 
Independent 

Speaker 
Independent 

Stand Alone or 
Network Based 

Stand Alone, 
mountable on a vest 

Stand Alone, PDA 
style 

Stand Alone, on a 
laptop 

Operating System Proprietary Code  WinCE.NET 4.2  Windows 
Technology 
Readiness Level 
(from Table 1) 

 

7 7 7 

 
 

Table 3. Text-To-Text Automated Language Translation Device Samples 
 
 FALCON Trans-Instant 

Messaging (TrIM) 
Expres 

Manufacturer Integrated products 
under the Army 
Research 
Laboratory (ARL) 

Integrated products 
under MITRE 

Speech Gear 

One-Way, One and-
a-Half Way or Two-
Way 

Can be One Way or 
Two-Way 
depending on the 
language and which 
Machine Translation 
engine is supporting 
it.   

Two Way Two-Way  

Free Flowing or 
Word/Phrase Based 

Free Flowing with 
Word/Phrase Based 
Translation Memory 
and dictionaries 

Free Flowing with 
Word/Phrase Based 
Translation Memory 
and dictionaries 

Free Flowing with 
Word/Phrase Based 
Translation Memory 
and dictionaries 

Supported Domains Unlimited, 
determined by how 
well the TM is 
populated and 
which dictionaries 
are tied in 

Unlimited, 
determined by how 
well the TM is 
populated and 
which dictionaries 
are tied in 

Unlimited, 
determined by how 
well the TM is 
populated and 
which dictionaries 
are tied in 

Supported 
Languages 

Chinese, Japanese, 
Korean, Swahili, 
Pashto, Tagalog 

Korean Korean, Thai 

Stand Alone or 
Network Based 

Stand Alone or 
networked on a 
desktop or laptop 

Network Based 
instant messaging 
“chat” on desktops 

Stand Alone or 
networked on a 
desktop or laptop 
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 FALCON Trans-Instant 
Messaging (TrIM) 

Expres 

depending on where 
the MT engine is 
located. 

and laptops.   depending on where 
the MT engine is 
located. 

Operating System 
 

Windows The server is 
typically LINUX 
based.  The network 
it connects into can 
be Windows 

Windows 

Technology 
Readiness Level 
(from Table 1) 

 
7 

 
7 

 
7 

 
D. SUMMARY 

This chapter has attempted to provide the reader with basic terminology and a 

framework for categorizing and discussing current ALT technology devices.  Three 

primary and six secondary descriptors were offered along with two tables illustrating the 

use of these descriptors with respect to a few actual devices currently on the market.   
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III. CURRENT HUMAN ISSUES WITH ALT DEVICES 

A. INTRODUCTION 
Contemporary ALT technologies do not function ubiquitously and in real time – 

nor are they close to doing so.  The ideal Star Trek “Universal Translator” is still just a 

notion.  In the meantime though, there exist many different devices representing different 

approaches and methods.  A suitable analogy to describe the current state of automated 

language translation exists with human flight.  Human beings cannot fly by themselves 

but they can fly with the assistance of many different types of devices, for instance a 

helicopter or a hang glider.  Each device requires some learning and skill building until 

eventually the human being can exploit its full capability.  The physical characteristics of 

the flight controls, and the approach to flying with a helicopter is different than flying 

with a hang glider.  In fact it is hard to say they have much in common except that they 

both help humans fly.  Current ALT technologies are similar in that they are very diverse 

in appearance and method but they can help humans communicate to each other in a 

foreign language.  Like flying, this communication has limitations that must be 

understood by skill building and practice to achieve full potential.  The full potential of 

present day ALT devices is not unlimited, but many possess a significant amount of 

utility provided the training is accomplished and the limits are well understood.   

B.  FIELD OBSERVATIONS 
During a major South Korean – American military exercise in South Korea in 

August 2004, several agencies and individuals associated with the LASER ACTD 

(discussed in Chapter IV), were present - performing formal and informal evaluations and 

demonstrations of five types of automated language translation technologies.  Two of 

these devices, the P2 Phraselator and the Voice Response Translator (VRT) were 

demonstrated and evaluated informally with the author of this thesis present and 

observing with the intent of writing military CONOPS for the devices.  The P2 

Phraselator and the VRT are each explained in extensive detail in their individual 

CONOPS, which are Appendix A and Appendix B of this thesis respectively. For 

purposes of the discussion in this chapter, the reader should know at a minimum that both 
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devices are speech-to-speech, one-way, phrased-based devices as explained in the 

definitions framework of Chapter II. 

C. THE SCENARIO 
In the exercise, seven US Marines and six non-English speaking South Korean 

Marines were brought together to attempt using the P2 Phraselator and the VRT. The 

seven US Marines were Military Police ranging in rank from E-3 to E-6.  They were 

provided with the devices and the associated instruction manuals on the first day.  A 

LASER ACTD (see chapter IV) representative provided about one hour of verbal and 

visual instruction to the group and left the devices with them overnight.  The Marines 

were encouraged to look up and become familiar (on their own) with the phrase lists and 

to specifically pick out those they would use in a gate-guard type scenario.  They were 

informed that they would be asked to role play a gate-guard scenario the next day with 

the South Korean Marines.    

The informal field demonstration/assessment was constructed around a gate guard 

scenario.  The US Marines were instructed to role play as a gate guard to a US coalition 

compound while the South Korean Marines were told to approach the US Marine gate 

guard and seek entry to the compound.  With the help of a linguist, each South Korean 

Marine was also given a role to play which included a basic set of instructions for who he 

was and whether or not he had an appointment and a weapon in his possession.  Each 

South Korean Marine in turn then approached the US Marine guard and attempted entry 

into the compound.  The US Marines had been instructed to allow entry only to those 

people with proper ID and an appointment.  Additionally, personal weapons were to be 

confiscated and every person entering needed to be searched.  The result in the case of all 

seven US Marines was that none of them were able to execute each scenario fully and 

correctly with the ALT device.  Sometimes they forgot to verify an appointment, 

sometimes, they forgot to ask if the person was carrying a weapon, and sometimes they 

forgot to search the subject.  It was as though the extra effort of employing the device 

made doing their basic job more difficult.  It was also observed that US military 

personnel were quickly frustrated by the ALT devices and in some cases they “froze up” 

in the scenarios requiring prompting from observers.   
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Given that the devices have no formal classroom training structure in place 

beyond the enclosed instruction manual, it could be said that these US Marines received 

“extra training” by virtue of the one-hour session the day before with the LASER ACTD 

representative.  It became apparent in the scenarios that a lot more familiarity and 

practice-type training was needed beyond just how to turn on the device and look up 

phrases. 

D. FINDINGS 

1. Expectation 
The first human issue that created a barrier to using ALT devices in the above 

scenarios could be best described as “expectation”.  It was difficult for the participants to 

identify this point exactly so an analogy may help.  In order to fly, human beings expect 

to have to use a device to assist them – for instance a helicopter or a glider.  For human 

communication though, there is a very basic expectation of being able to communicate 

“as we are”.  People readily accept that humans need a technology device to help them 

fly but they do not readily accept that they need a technology device to help them 

communicate.  After all, humans communicate in their native language all of the time and 

human linguists translate all of the time without technology.  The important point is that 

current automated language translation technology is not mature enough that humans can 

expect it to behave like the Star Trek “Universal Translator” and there are never likely to 

be enough linguists.  

Human beings communicate on many levels all of the time.  They communicate 

with spoken and written language every day, plus with their body language.  This is so 

integral to human existence that it hardly seems conscious, whereas flying is not integral 

to human existence and humans therefore accept more readily that they need a 

technology device assist.  So the challenge for human beings is to accept that they need 

human language translation technology and to accept that it has limitations in its current 

state that will cause humans to have to spend some time learning these limits and 

practicing.  In the South Korean exercise scenarios described above, the US Marine users 

clearly indicated they would prefer to have a linguist and although offered the 

opportunity for extra training with ALT devices, they declined.  They did, however, 

indicate they could see the utility of the devices and thought they could be useful with 
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more practice and training.  This is basically like saying “yes I see the utility but I do not 

want to do it”. 

2. Social Acceptability or Comfort 
The second human issue that creates a barrier to using ALT devices is “social 

acceptability or comfort”.  It is not difficult to appreciate how useful it would be if 

everyone could communicate with anyone from any culture at any time.  The reality, 

however, of approaching a foreign national person with a machine language translation 

device is that it is more confusing and intimidating than one would imagine.  In the South 

Korean exercise scenarios described above, it was observed that the foreign national 

subject’s initial reaction to an ALT speaking South Korean was simply confusion.  The 

initial message played by the ALT device user was “this is a machine language 

translation device that speaks pre-recorded phrases from my language to your language, 

please nod your head yes if you understand so far”.  The initial response by all six South 

Koreans was confusion, which looked like a blank stare of disbelief.  The ALT device 

user would then repeat the same phrase at which time the subject would visibly more 

focus their attention on the user and usually respond with an appropriate affirmative nod.  

It was as though the shock of seeing an obviously American person talking in Korean 

with a machine was too much too absorb on the first presentation.   

After the initial shock wore off, though, there were still elements of body 

language by both the user and the subject indicating mutual discomfort.  For instance 

there was a distinct lack of eye contact when executing the gate guard scenarios between 

the US Marines and South Korean Marine role playing subjects.  This occurred even 

though it was pointed out to the US Marines that they should never relinquish eye contact 

in an actual gate guard situation.  Taking one’s eyes off of the subject is to relinquish 

control of the situation.  Being uncomfortable, though, was apparently enough to induce 

this. 

3. Socio-Cultural Differences 
The third human issue could be described as “socio-cultural differences”.  This 

relates to the previous point about social acceptance and discomfort.  There are cultural 

elements of communication that go beyond spoken or written words.   Body language and 

gestures mean different things in different cultures.  For instance, in Iraq, the gesture for 
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“no” is one upward nod of the head.  This would appear to most Americans to look like 

“yes” or “go away”.   In Thailand, the gesture to beckon someone toward you is to turn 

the palm of the hand downward and repetitively curl the fingers inward – which is 

opposite the American gesture where the palm of the hand is upward.  Additionally, there 

are body gestures that are offensive in some cultures and not in others.  For instance in 

Arab cultures in general, it is considered rude to reach out with your left hand or to show 

the bottom of your foot.  In other cultures, sustained eye contact is considered rude and 

that rule may vary depending on which sex is being addressed. To avoid a mistake in 

these instances, the ALT device user would need some definitive cultural training about 

how to say “yes” and “no” in the target language and what hand gestures are used to 

signal “come here” or “Okay”.  Any advantage gained by the use of an ALT device could 

quickly be lost by mistaking the visual response. 

E. SUMMARY/CONCLUSION 
While it could be argued that humans are reluctant to accept any change and any 

new technology, the human issues described above were particular to the use of ALT 

devices.  These issues are not obvious until observing someone trying to actually use an 

ALT device with a foreign national person, such as described in the military exercise in 

South Korea.  ALT technology vendors and perspective users should be aware of these 

subtleties prior to selling and purchasing these devices.  The devices do have utility but 

they will not help anyone if they remain in the box.  Thorough understanding of the 

limits, human and technical, combined with the right kind of training, will ensure that 

users actually employ the devices. 

 The three human issues discussed above are mostly applicable to situations where 

the user is face-to-face with a foreign national person, such as when using a speech-to-

speech device.  In the realm of text-to-text devices, the same issues of social acceptance 

and discomfort may not exist since the user is basically interacting with a computer 

terminal and not a person.  The challenges in text-to-text are likely more in the technical 

realm of developing more accurate and efficient Machine Translation engines, plus 

incorporating Optical Character Recognition technology for foreign language written 

material. A further discussion of the technical issues is beyond the scope of this thesis. 
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The next chapter shifts away from the specifics of employing an ALT device to  

provide a summary of the Department of Defense (DOD) process that is exploring ALT 

technology devices, specifically the Language and Speech Exploitation Resources 

(LASER) Advanced Concept Technology Demonstration (ACTD).  The Program 

Manager for the LASER ACTD is the sponsor of this thesis. 
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IV. OBJECTIVES AND APPROACH OF THE LASER ACTD 

The Advanced Concept Technology Demonstration (ACTD) program was 

initiated in 1994 and is run under the Office of the Secretary of Defense (OSD).  The 

purpose of an ACTD is to emphasize the assessment and integration of commercial or 

government technologies (as opposed to full blown research and development) to 

expedite the transition of maturing technologies from the developers to the users. An 

ACTD assembles its target technologies into an operationally useable form and inserts it 

into the operational environment to demonstrate new or improved military capability and 

utility. ACTD’s demonstrate the use of such technologies to address critical military 

needs and are established based on response to user needs, maturity of technologies, and 

potential effectiveness of the technologies.  

ACTD’s are not themselves acquisition programs, but are designed to provide a 

residual, usable capability upon completion, and/or transition into acquisition programs. 

At the conclusion of an ACTD, there are three potential outcomes that the user sponsor 

may recommend: 

• Acquisition and fielding of the residual capability that remains at 
the completion of the demonstration phase of the ACTD to provide 
an interim and limited operational capability 

• Fielding of the residual capability without acquiring additional 
units if the user’s need is fully satisfied 

• Terminating the project or returning it to the technology base 14 

The Language and Speech Exploitation Resources (LASER) ACTD was initiated 

in Fiscal Year (FY) 02 under a three year program of demonstrations and a two year 

phase for transition of deliverables.  LASER’s objective is to demonstrate automated 

language technology devices, concepts and architecture paths to reduce human language 

barriers experienced by the DOD Operational Community and the Intelligence 

Community. Specifically, the program is designed to;   

• Reduce the foreign language barriers across the full spectrum of 
transnational and joint coalition operations 

                                                 
14 Department of Defense. “Language and Speech Exploitation Resources (LASER) Advanced 

Concept Technology Demonstration Community Assistance Response Exercise (CARE) 2004 Assessment 
Execution Document (AED)”. May 2004, 2. 
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• Extend and improve translation capabilities in the coalition 
military domain 

• Expedite access to foreign sources and accelerate processing of 
foreign language material 

• Integrate translation and other language processing tools into IC 
activities 

• Develop tools to improve language learning and sustainment of 
language skills15 

Since its inception, the LASER ACTD has included approximately 13 automated 

language translation tools to allow coalition forces to communicate in multiple languages 

in real or near real time and to expedite analysis of foreign language or multi-language 

material.  The tools developed through the LASER ACTD were selected to improve 

coalition task force operations and to improve relations with coalition partners by making 

them more active participants.  The tools also increase the productivity of translators and 

analysts; enable non-language proficient analysts to take over more of the tasks; and 

prioritize material for translation and analysis.16  Many of these tools have been formally 

and informally evaluated and demonstrated at several international coalition military 

exercises as well as in local disaster relief exercises and user conferences. 

 
 
 

                                                 
15 Office of the Secretary of Defense, Language and Speech Exploitation Resources (LASER) 

Advanced Concept Technology Demonstration (ACTD) Management Plan, November 2003, 8. 

16 Ibid., 4. 
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V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This thesis has attempted to meet its goal of serving one operational purpose and 

one academic purpose.  The operational purpose of providing CONOPS for two specific 

automated language (human language) translation technology devices has been served in 

the creation of appendices A and B.  Appendix A provides CONOPS for the P2 

Phraselator (P2) device and Appendix B provides CONOPS for the Voice Response 

Translator (VRT) device.  These CONOPs will be deployed with the LASER ACTD in 

the DOD’s ongoing effort to pursue ALT technology. 

From the academic standpoint, this thesis has attempted to provide the reader with 

the terminology and framework for understanding the nature and state of current ALT 

devices.  The terminology offered three primary and six secondary descriptors that serve 

to categorize and compare current ALT devices.  Two tables of sample technologies 

using these descriptors were provided to illustrate these definitions. The notion that 

human language translation can be accomplished by technology and machines is an 

appealing one.  The notional “Universal Translator” does not exist but there are multiple 

different devices representing different approaches and methods.   

 In addition to the terminology and characterization framework, an effort was 

made to make the reader aware that current ALT devices are still limited but if their 

limits are understood and trained for, they could be useful in some situations.  The human 

element of utilizing ALT technology possesses certain unique challenges, especially in 

face-to-face situations.  These challenges include expectation, social acceptability or 

comfort, and socio-cultural differences.   For these reasons, the use of an ALT device in a 

face-to-face situation with a foreign national subject is more subtly difficult than one 

would expect.   

On a national scale, there are tremendous political and military issues associated 

with human language translation.  Both the DOD and the IC need human language 

processing capabilities in a wide range of languages—for use with both speech and 

text—to support coalition/joint task force headquarters and tactical or routine field 
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operations.  ALT’s can and should increasingly fill this gap, especially as the 

technologies become more capable.  

The potential scope for follow-on study of ALT devices is unlimited but falls 

roughly into three areas.  First, there is room for further study in how to build more 

effective human training for perspective ALT device users, particularly in face-to-face 

interactions using speech-to-speech devices.  Second, there is a need for further study of 

the employment of specific devices that take into account the particulars of their 

limitations, i.e., development of more CONOPS for other devices. Finally, there is a need 

for constructing a system by which to measure performance of ALT devices.   
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APPENDIX A. PROPOSED CONOPS FOR THE P2 
PHRASELATOR 
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APPENDIX B. PROPOSED CONOPS FOR THE VOICE 
RESPONSE TRANSLATOR 
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APPENDIX C:  ABBREVIATIONS AND/OR ACRONYMS 

ACTD   Advanced Concept Technology Demonstration 
AED   Assessment Execution Document 
ALT   Automated Language Translation 
 
CF   Compact Flash 
CONOPS   Concept of Operations  
 
DOD   Department of Defense 
 
IC   Intelligence Communities 
IWT   Integrated Wave Technologies, Inc.  
 
LASER   Language and Speech Exploitation Resources 
LMUA   Limited Military Utility Assessment 
LRAD   Long Range Acoustic Device 
LUE   Limited User Evaluation 
 
MB   megabytes 
MIO    Maritime Interdiction Operation 
MOE    Measures Of Effectiveness 
MT   Machine Translation 
MUA   Military Utility Assessment 
 
OCR   Optical Character Recognition 
 
PC   Personal Computer 
PDA   Personal Digital Assistant 
 
SD   Secure Digital 
SOCOM   United States Special Operations Command 
 
TM   Translation Memory 
 
VRT   Voice Response Translator 
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